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Description
TECHNICAL FIELD

[0001] The presentinvention relates to tubes for a heat
exchanger communicating between tanks of the heat ex-
changer and allowing heat exchange medium to flow,
and especially relates to tubes each of which is formed
by cutting a flat pipe and inner fin provided in the flat pipe
at the forming of the flat pipe at the same time.

BACKGROUND ART

[0002] Inrecent air-conditioning units, it is considered
to decrease volumetric flow of coolant in a refrigerating
cycle to design a reduction of compressor's power as
requirement for saving power and fuel efficiency. Thus,
in a heat exchanger, it is desired to increase a heat ex-
changing efficiency so as to gain a heat exchanging abil-
ity more than of the prior heat exchanger in a less volu-
metric flow of coolant. Under thus condition, though cool-
ant distribution in the heat exchanger influences on the
heat exchanging efficiency largely, it is difficult to find an
effective improvement plan for temperature distribution
at the small volumetric flow due to the structure in a prior
drawn cup type heat exchanger in which a tank is pro-
vided only in one side thereof. Therefore, the heat ex-
changer is in course of shifting from one side tank type
of the heat exchanger to a both tank type heat exchanger
which has tanks in both sides thereof these days.
[0003] Furthermore, there is a case that it is obliged to
provide various incidental equipments around an air con-
ditioning unit. In thus case, because minimization of the
air conditioning unit is required, minimization of the heat
exchanger is more necessary with this requirement. Ac-
cordingly, it becomes more important problem to secure
the heat exchanging ability more than in prior heat ex-
changers with satisfying the requirement for minimization
of the heat exchanger.

[0004] Though various improvements of the heat ex-
changers are considered from the above-mentioned
point, above all, it is recognized as an effective means
to improve a tube structure. About the improvement of
the tube structure, it is desired to make an equivalent
diameter of a flow path smaller as well as promoting flat-
tening of the tube, and further it is considered as an ef-
fective means to provide inner fin in a flat pipe as known
for instance from JP 05 115 934 A.

[0005] Inthe case of forming this tube, a flat pipe with
a specific length is formed in advance and inner fin are
inserted into the flat pipe and brazed so far. However,
according to this method, there is disadvantage that pro-
ductivity becomes worse because the inner fin must be
inserted into every flat pipe.

[0006] Accordingly, this applicant adopts a method for
producing tubes by a roll forming in order to resolve the
above disadvantage. This is that a material for a flat pipe
is rolled up so as to cover the inner fin, a flat pipe A is
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formed while including the inner fin B in the flat pipe as
shown in Fig. 10, and then a tube D with a specific length
is formed by inserting a cutting blade C from one side in
a width direction thereof to cut the flat pipe A together
with the inner fin B.

[0007] However, because a shape of a prior tube is
determined only in a view point that the included inner
finmakes an equivalent diameter of the flow path smaller,
as showninFig. 10, there is a disadvantage that the inner
fin B are deformed extremely and the flow path with small
equivalent diameter can not be formed because the inner
fin B get out of position in an arrow direction illustrated
with a broken line (a width direction of the tube) by the
cutting blade C when the cutting blade C inserted from
the width direction in the case of forming the inner fin in,
for instance, a corrugated shape.

[0008] Itisconsideredthatthis disadvantage is caused
by that stiffness to a width directional force of the inner
fin itself, stiffness to a binding force by the flat pipe from
athickness direction thereof, and further a contact resist-
ance to a width directional force at a contacting portion
between the inner fin and the flat pipe are not secured
because a shape of the inner fin is determined only in a
view point that the equivalent diameter of the flow path
is reduced.

[0009] Therefore, in this invention, it is a main object
to provide tubes for a heat exchanger which can prevent
much deformation of the inner fin to secure a flow path
with a small equivalent diameter in the flat pipe in the
case of cutting the inner fin included in the flat pipe to-
gether with the flat pipe in the width direction.

[0010] More concretely, the object of the invention is
to provide tubes for a heat exchanger so as to increase
the stiffness to the width directional force of the inner fin
itself and the stiffness to the binding force by the flat pipe
in the thickness direction thereof, and further to enlarge
the contact resistance to a width directional force at a
contacting portion between the inner fin and the flat pipe.

DISCLOSURE OF THE INVENTION

[0011] In order to achieve the above object, a tube for
a heat exchanger according to the present invention has
a flat pipe whose both ends are opened and in which a
flow path for a heat exchanging medium is formed, and
an inner fin provided in the flow path of the flat pipe, and
which is constituted of a sheet of a material for a flat pipe,
and is characterized in that the inner fin is constituted of
two opposing flat plate portions connected along one of
side edges of the flat pipe and is formed in a flat plate
shape so as to be in contact with the inner surface of the
flat pipe, and projection portions which project from at
least one of the flat plate portions and whose tops are in
contact with the other opposing flat plate portion.

[0012] Accordingly, because the inner fin including in
the flat pipe is that two opposing flat plate portions are in
contact with the inner surfaces of the flat pipe, it is pos-
sible to increase the stiffness to the width directional force
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of the inner fin itself and the contact resistance to the
width directional force at the contact portion between the
inner fin and the flat pipe, and further because the pro-
jection portions in contact with the inner surface of the
opposing flat plate are formed in at least one of the flat
plates, itis possible to increase the stiffness to the binding
force by the flat pipe in the thickness direction, as aresult,
it is possible to prevent the disadvantage such that sig-
nificant deformation of the inner fin is occurred at the time
of cutting the flat pipe.

[0013] Besides, atube for a heat exchanger according
to the present invention has a flat pipe whose both ends
are opened and in which a flow path for aheat exchanging
medium is formed, and an inner fin provided in the flow
path of the flat pipe, and which is constituted of a sheet
of a material for a flat pipe, wherein the inner fin may be
constituted of two opposing flat plate portions connected
along one of side edges of the flat pipe and is formed in
a flat plate shape so as to be in contact with the inner
surface of the flat pipe, and projection portions which
project from both flat plate portions toward the opposing
flat plate portion and the opposing tops of which are made
come into contact with each other.

[0014] Accordingly, in thus constitution, because two
opposing flat plate portions are in contact with the inner
surface of the flat pipe, it is possible to increase the stiff-
ness to the width directional force of the inner fin itself
and the contact resistance to the width directional force
at the contact portion between the inner fin and the flat
pipe, and further because the tops of the projection por-
tions which are projected from one of the both flat plates
to the opposing flat plate are in contact with one anther,
itis possible to increase the stiffness to the binding force
by the flat pipe in the thickness direction, as a result, it
is possible to prevent the disadvantage such that signif-
icant deformation of the inner fin is occurred at the time
of cutting the flat pipe.

[0015] The projection portions may be constituted of
folded portions which are folded so as to abut, and the
tops of them may be formed flatly. Besides, a cross sec-
tional shape of the projection portion may be formed so
as to focus against the top portion thereof.

[0016] The above mentioned tube has a constitution
available to a case of forming by involving the inner fin
in the flat pipe at the time of forming the plate pipe and
making the flat plates of it be in contact with inner surface
of the flat pipe, and cutting the flat pipe with the inner fin.
[0017] Besides,itis preferred whenasaving-thickness
ofthe tube is designed that the above mentioned flat pipe
and inner fin are bonded by a brazing material cladded
on the inner fin. Furthermore, it is preferred when corro-
sion proof of the tube is increased that a sacrificial erosion
layer is cladded on an outer surface of the flat pipe. More-
over, it is preferred when flow resistance of the flow path
is decreased thatthe inner fin is formed thinner than thick-
ness of the flat pipe.

10

15

20

25

30

35

40

45

50

55

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

Fig. 1 illustrates a constitutional example of a heat
exchanger using tubes according to the present in-
vention, (a) is a front view thereof, and (b) is a side
view shown from a side on which an intake and outlet
of coolant are provided.

Fig. 2 is a diagram showing each part of the heat
exchanger shown in Fig. 1, Fig. 2 (a) is a cross sec-
tional view cut by a I-I line in Fig. 1 (a), Fig. 2 (b) is

a cross sectional view cut by a llI-Il line in Fig. 1(a),
and Fig. 2 (c) is a cross sectional view cut by a IlI-111
line in Fig. 1 (b).

Fig. 3 (a) is a cross sectional view showing a tube
structure example which is constituted by involving
the inner fin to the flat pipe before cutting, and Fig.
3 (b) is a cross sectional view showing an inner fin
used in the tube in Fig. 3 (a).

Fig. 4 is a diagram showing a forming process of a
flat tube.

Fig. 5 (a) is a cross sectional view showing an im-
proved example of Fig. 3 (a) and showing a tube
before cutting, and Fig. 5 (b) is a cross sectional view
showing an inner fin using in the tube in Fig. 5 (a).
Fig. 6 (a) is a cross sectional view showing another
tube structure example constituted by involving an
inner fin in the flat pipe, and Fig. 6 (b) is a cross
sectional view showing an inner fin used in the tube
in Fig. 6 (a).

Fig. 7 is a diagram showing an improved example
of Fig. 6 (a), Fig. 7 (a) is a diagram showing a con-
dition thata gap a is formed between a folded portion
16¢ of the flat pipe and a connecting portion 17a,
Fig. 7 (b) is a diagram showing an example that a
side of a connected tab 16d of the flat pipe faces to
a connecting portion 17a and the connected tab 16d
is in contact with the connecting portion 17a, and
Fig. 7 (c) is a diagram showing an example that a
side of a connected tab 16d of the flat pipe faces to
a connecting portion 17a and a gap 3 is formed be-
tween the connected tab 16d and the connecting por-
tion 17a.

Fig. 8 (a) is a cross sectional view illustrating a tube
before cutting showing an improved example of Fig.
6 (a), and Fig. 8 (b) is a cross sectional view showing
an inner fin used in the tube in Fig. 8 (a).

Fig. 9 (a) is a cross sectional view illustrating an an-
other tube structure example before cutting which is
constituted by involving an inner fin into the flat pipe,
and Fig. 9 (b) is a cross sectional view showing the
inner fin used in the tube. This embodiment is not
part of the invention.

Fig. 10 is a diagram illustrating a method such as to
cut the prior forming tube by a cutting blade C.
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BEST MODE FOR CARRYING OUT THE INVENTION

[0019] Hereinafter, a working mode of the present in-
vention is explained due to drawings. In Figs. 1 and 2, a
heat exchanger 1 is, for instance, to be used as an evap-
orator constituting a part of a refrigerating cycle, and pro-
vided with a pair of tanks 2, 3, a plurality of flat tubes 4
communicating between the pair of tanks 2, 3, corrugated
fins 5 inserted and connected between the tubes 4 and
an intake 6 and outlet 7 of coolant, and constituted by
having a side tank 8 communicating with the tank.
[0020] Hereinafter explaining about one of the tanks 3
because the tanks 2, 3 are located so as to face to each
other with a specific distance and they have a basically
similar structure except for a structure in middle portions
thereof. The tank 3 is, as shown in Fig. 2 (b), constituted
of an end plate 11 in that tube insertion holes 10 in each
of which an opening end portion 4a of the flat tube 4 is
inserted and connected are formed, a tank plate 12 en-
gaging with the end plate 11 and constituting a cylindrical
body together with the end plate 11, and caps 13 which
blockades opening end portions of the cylindrical body
constituted of the end plate 11 and the tank plate 12. An
inner portion of the tank 3 is divided to tank spaces 3a,
3b in front and behind in a ventilation direction (a width
direction) by a partition plate 11 which is formed unitedly
to the end plate 11 and extends in a laminating direction.
[0021] Besides, the inner portions of the tanks 2, 3 are
divided at specific positions in the laminating direction
according to a number of passes of heat exchanging me-
dium. In this embodiment, the lower tank 3 is divided in
a middle of the laminating direction and a cap 14 is ar-
ranged in the divided portion, so that four-pass type heat
exchanger that the heat exchanging medium is flown four
times between the tanks as a whole is constituted.
[0022] The sidetank 8isformed together with an inflow
passage 8a and an outflow passage 8b unitedly by ex-
trusion and connected with each of the end plate 11 of
the tanks 2, 3. The inflow passage 8a is connected with
a tank portion locating at an upper stream side and the
outflow passage 8b is connected with a tank portion lo-
cated at a downstream side according to the number of
passes. In the four-pass type heat exchanger shown in
this embodiment, the inflow passage 8ais communicated
with one tank space 3a of the tank 3 and the outflow
passage 8b is communicated with another tank space
3b of the tank 3.

[0023] Accordingly, coolanttransferred from an expan-
sion valve not shown in figures is flown into an upper
stream portion of the tank 3 via the side tank 8 and moved
between the tanks 2, 3 via the flat tubes 4, exchanging
heat with an air passing through the fins 5 in this process.
And then, the coolant is flown out of a downstream portion
of the tank 3 via the side tank 8 finally.

[0024] Each of the flat tube 4 is that both ends inserted
into the tanks 2, 3 is opened, as shown in Fig. 3, and is
constituted by housing an inner fin 17 in a flat pipe 16 in
which a path 15 for heat exchanging medium is formed.
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The flat pipe 16 is formed by a roll forming from a sheet
of a material for flat pipe constituted by a metal with good
heat conduction such as aluminum, wherein flat portions
16a, 16b facing each other are formed. In this embodi-
ment, the material for flat pipe is doubled in an axis along
a longitudinal direction thereof, a bending portion 16c¢ is
formed at one end in a width direction thereof, and a
connected tab 16d is formed at another end in the width
direction.

[0025] The inner fin 17 included in the flat pipe 16 is
constituted of a connecting portion 17a formed along one
of side edges of the flat pipe 16, both flat plate portions
17b, 17c formed in a flat shape and facing each other
which are connected each other via the connecting por-
tion 17a and are in contact with inner surfaces of the flat
portions 16a, 16b, projection portions 17d each of which
is projected from one of the flat plate portions 17b, 17¢
to the other of the flat plate portions 17b, 17c and whose
tops are in contact with an inner surface of the opposing
flat plate portion.

[0026] In this embodiment, each of the flat plate por-
tions 17b, 17cis formed in the approximately same width
as the path 15, and each of the projection portions 17d
is constituted of a folded portion which is folded so as to
come into contact. The projection portions 17d are
formed in plural at specific intervals in both flat plate por-
tions 17b, 17c, wherein each of tops is in contact with an
inner surface (an opposite surface to a side which the
inner surface of the flat pipe 16 is in contact with) of the
opposite flat plate portion 17b, 17c, so that the path 15
in the flat pipe is divided into a plurality of small flow paths
15a whose equivalent diameters are small.

[0027] Besides, the inner fin 17 used here is that braz-
ing material is claded on both sides thereof and the inner
fin 17 is set thinner than thickness of the flat pipe 16.
Furthermore, a sacrificial layer is provided on an outer
surface of the flat pipe 16 in order to increase a corrosion
proof. Note that it is possible that the inner fin is made of
a bare material owing to using capillarity arising at the
time of melting brazing material of the tank.

[0028] The flat tube 4 formed thus is, as shown in a
forming process example in Fig. 4, formed by involving
theinnerfin 17 shownin Fig. 3 (b) which is formed another
process so as to cover the inner fin 17 with the material
for flat pipe on the way of the process for forming the flat
pipe 16 by the roll forming, namely in the process for
forming in a tube shape by folding so as to roll up the
material for flat pipe, and cutting the flat pipe 16 together
with the inner fin 17 at a specific length. Then, the cut flat
pipes 16 are installed to the tube insertion holes 10 of
the tanks 2, 3 and the fins are inserted between the tubes
to assemble as a heat exchanger, and the assembled
heat exchanger is fixed by jigs as a whole and inserted
into a furnace, so that the connected tabs 16d of the plat
pipe 16 are brazed and the inner fins 17 are brazed on
inner surfaces of the flat pipes 16 by brazing materials
claded on the inner fins 17 themselves, respectively.
[0029] Inthe above mentioned structure, in the cutting
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process before brazing, though the tubes are in a condi-
tion such as to be held from outside thereof and force is
applied to the inner fin 17 in a width direction of the tube
4 by inserting the cutting blade, the stiffness to the force
inthe width direction of the inner fin itself can be increased
because each of the inner fins has two flat plate portions
17b, 17c opposing each other which are connected via
the connecting portion 17a, and it is possible that contact
resistance at contact portions between the inner fin 17
and the flat pipe 16 becomes large because the flat plate
portions 17b, 17c are in contact with the inner surface of
the flat pipe 16 in a surface contact. Moreover, because
each top of the projection portions 17d formed on each
of the flat plate portions 17b, 17c comes in contact with
the inner surface of the opposite flat plate portion, stiff-
ness in a thickness direction of the flat pipe 16 can be
increased. Therefore, disadvantage that the inner fin 17
is deformed extremely so asto shiftthe inner fin 17 largely
in the width direction can be decreased and it is possible
to secure a plurality of the small flow paths 15a whose
equivalent diameters are small in the flat pipe.

[0030] Anotherembodimentoftheinnerfin 17 included
in the above flat pipe 16 is shown in Fig. 5. This inner fin
17is constituted so that the projection portions 17d are
formed only in one of the flat plate portions 17b, another
of the flat plate portions 17c is constituted of a continuous
flat surface in contact with the flat portion 16b of the flat
pipe 16, and the top of each projection portion 17d is in
contact with the inner surface (a opposite surface to the
side which the inner surface of the flat pipe 16 is in contact
with) of the flat plate portion 17c. The projection portions
17d used in this embodiment are formed in the flat plate
portion 17b at a specific pitch which is an approximately
half pitch in the projection portions 17d formed in the flat
plate portions 17b, 17c in the aforementioned structure
so as to make an equivalent diameter of the small flow
path 15a approximately similar to the aforementioned
structure example.

[0031] Also in thus structure, two flat plate portions
17b, 17c¢ facing each other and connected via the con-
necting portion 17a are in contact with the inner surface
oftheflat pipe 16 by a surface contact, so that the stiffness
to the force in the width direction of the inner fin itself can
be increased and the contact resistance at the contact
portion between the inner fin 17 and the flat pipe 16 can
be enlarged. Accordingly, also in this embodiment, dis-
advantage that the inner fin 17 is deformed extremely so
as to shift the inner fin 17 largely in the width direction
can be decreased and it is possible to secure a plurality
of the small flow paths 15a whose equivalent diameters
are small in the flat pipe.

[0032] The other structure example of the inner fin 17
included in the aforementioned flat pipe 16 is shown in
Fig. 6. In this inner fin 17, each of the projection portions
17d is formed in a trapezoidal shape in a cross sectional
view by a top portion 17d-1 formed flatly and constructing
portions 17d-2 constructing between the top portion 17d-
1 and the flat plate portion (17b or 17c). In this embodi-
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ment, the projection portions are formed in both of the
flat plate portions 17b, 17c in plural at specific intervals,
and each top of them is in contact with the inner surface
(a opposite surface to the side which the inner surface
of the flat pipe 16 is in contact with) of the flat plate portion
opposing thereto so as to divide the flow path 15 to a
plurality of small flow paths 15a whose equivalent diam-
eters are small. Note that the other components are sim-
ilar to ones of the aforementioned structure examples,
so that the explanation is omitted by marking the same
reference number to the same parts respectively.
[0033] Inthus structure, two flat plate portions 17b, 17¢
facing each other and connected via the connecting por-
tion 17a are in contact with the inner surface of the flat
pipe 16 by a surface contact, so that the stiffness to the
force in the width direction of the inner fin itself can be
increased and the contact resistance at the contact por-
tion between the inner fin 17 and the flat pipe 16 can be
enlarged. Furthermore, because the tops 17d-1 of the
projection portions 17d are formed in a flat shape and
are in contact with the inner surface of the opposite flat
plate portion, the contact resistance between the projec-
tion portions 17d and the flat plate portions 17b, 17c can
be enlarged, and the stiffness to the force in the thickness
direction of the flat pipe can be increased. Accordingly,
disadvantage that the inner fin 17 is deformed extremely
so as to shift the inner fin 17 largely in the width direction
can be decreased and it is possible to secure a plurality
of the small flow paths 15a whose equivalent diameters
are small in the flat pipe. Besides, in the aforementioned
shape, the contact resistance is large at a contact portion
between each of the projection portions of the inner fin
and the flat portion, so that cutting that deformation is
small can be achieved even if the connecting portion of
the inner fin is not in contact with the inner surface of the
flat pipe.

[0034] Besides, the aforementioned constructing por-
tion 17d-2 is preferred that an angle of inclination thereof
to the flat plate portion 17b, 17c is set within a range of
45° - 90° since cutting of inner fin 17 is facilitated and it
is necessary to secure the equivalent path with a small
equivalent diameter, the aforementioned constructing
portion 17d-2, and the equivalent diameter of each small
flow path 15a defined by the inner fin 17 is set within a
range of 0.7 mm - 1.5 mm when height of the tube is set
within a range of 1.5 mm - 2.3 mm, thickness of the flat
pipe is set within a range of 0.15 mm - 0.25 mm, and
plate thickness of the inner fin is set within a range of
0.06 mm - 0.13 mm. According to setting the angle of
inclination in the constructing portions 17d-2 within the
above range, the stiffness of the constructing portions
17d-2 of the inner fin 17 is secured, so that the cutting
by the cutting blade becomes easy.

[0035] Moreover, in the aforementioned structure, im-
provement as shown in Fig. 7 may be adopted. Namely,
though the structure shown in Fig. 6 is that a folding por-
tion 16¢ in the flat pipe 16 of the tube 4 is in contact with
the connecting portion 17a of the inner fins 17, a gap (a)
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may be formed between the folding portion 16c and the
connecting portion 17a so as to form a play between
them. It is confirmed that bad brazing in the inner fin is
hard to occur rather than the above structure example
that the folding portion 16c is in contact with the connect-
ing portion 17a.

[0036] Furthermore, in the aforementioned structure,
the inner fin 17 is housed in the flat pipe 16 so as to
oppose the folding portion 16c¢ of the flat pipe 16 to the
connecting portion 17a of the inner fin 17, but the inner
fin 17 may be housed so as to oppose the connected tab
16d of the flat pipe 16 to the connecting portion 17a of
the inner fin 17 by reversing the inner fin 17. Namely, the
inner fin 17 may be housed so that the connecting portion
17a comes in contact with the connected tab 16d, or so
that a gap (B) is formed between the connected tab 16d
and the connecting portion 17a to form a play between
them. In thus structure, it is confirmed that bad brazing
in the inner fin is hard to occur.

[0037] Fig. 8shows the otherimprovement of the inner
fin 17 shown in Fig. 6 which is included in the flat pipe
16. In this inner fin 17, the projection portion 17d has a
cross-sectional shape so as to focus against a top there-
of, namely is formed in a triangle shape in a cross section
such that tops of both constructing portions 17d-3 inclin-
ing to the flat plate portions are abutted each other in this
example. Thus projection portions 17d are also formed
in both flat plate portions 17b, 17c in plural at a specific
intervals, and each top of them is in contact with the inner
surface (a opposite surface to the side which the inner
surface of the flat pipe 16 is in contact with) of the flat
plate portion opposing thereto so as to divide the flow
path 15 to a plurality of small flow paths 15a whose equiv-
alent diameters are small. Note that the other compo-
nents are similar to ones of the aforementioned structure
examples, so that the explanation is omitted by marking
the same reference number to the same parts respec-
tively.

[0038] Accordingly, also in this example, two flat plate
portions 17b, 17c facing each other and connected via
the connecting portion 17a are in contact with the inner
surface of the flat pipe 16 by a surface contact, so that
the stiffness to the force in the width direction of the inner
fin itself can be increased and the contact resistance at
the contact portion between the inner fin 17 and the flat
pipe 16 can be enlarged. Because the tops of the pro-
jection portions 17d are in contact with the inner surface
of the opposite flat plate portion, the stiffness to the force
in the thickness direction of the flat pipe can be increased.
Therefore, disadvantage that the inner fin 17 is deformed
extremely so as to shiftthe inner fin 17 largely in the width
direction can be decreased and it is possible to secure
a plurality of the small flow paths 15a whose equivalent
diameters are small in the flat pipe.

[0039] Another inner fin 17 is shown in Fig. 9. This
embodiment is not part of the invention. In this inner fin
17, projection portions 17d are formed from both flat plate
portions 17b, 17c to the opposite flat plate portions re-
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spectively and the tops of the projection portions 17d are
in contact with the tops opposite thereto. In this embod-
iment, the projection portions 17d are formed by folding
portions which are folded so as to be in contact with one
another and the tops which face one another are in con-
tact with one another, so that the flow path 15 is divided
to a plurality of small flow paths 15a with small equivalent
diameters respectively. Note that the other components
are similar to ones of the aforementioned structure ex-
amples, so that the explanation is omitted by marking the
same reference number to the same parts respectively.
[0040] Accordingly, inthus structure, two flat plate por-
tions 17b, 17c facing each other and connected via the
connecting portion 17a are in contact with the inner sur-
face of the flat pipe 16 by a surface contact, so that the
stiffness to the force in the width direction of the inner fin
itself can be increased and the contact resistance at the
contact portion between the inner fin 17 and the flat pipe
16 can be enlarged. Because the tops of the projection
portions 17d are in contact with the inner surface of the
opposite flat plate portion, the stiffness to the force in the
thickness direction of the flat pipe can be increased.
Therefore, disadvantage that the inner fin 17 is deformed
extremely so as to shift the inner fin 17 largely in the width
direction can be decreased and it is possible to secure
a plurality of the small flow paths 15a whose equivalent
diameters are small in the flat pipe.

[0041] Besides, inthe structure shownin Fig. 9, though
the example that abutted projection portions are consti-
tuted of the folding portions is shown, if the small flow
paths with available equivalent diameters can be formed,
each projection portion may be made in the approximate-
ly trapezoidal shape in a cross section as shown in Fig.
6, or may be made in the approximately triangle shape
in a cross section as shown in Fig. 8, and further the tops
which face one another may be abutted.

INDUSTRIAL APPLICABILITY

[0042] As above mentioned, according to this inven-
tion, because an inner fin arranged in a flow path of a flat
pipe is constituted of two opposite flat plate portions
formed in a flat plate shape so as to be connected along
one of side edges of the flat pipe and be in contact with
an inner surface of the flat plate portion, and projection
portions which project from at least one of the flat plate
portions and whose tops are in contact with another of
the opposite flat plate portions, or constituted of two op-
posite flat plate portions formed in a flat plate shape so
as to be connected along one of side edges of the flat
pipe and be in contact with an inner surface of the flat
plate portion, and projection portions which project from
both of the flat plate portions and whose tops are in con-
tact with one another, stiffness to a force in a width di-
rection of the inner fin, the contact resistance to the force
in the width direction at a contact portion between the
inner fin and the flat pipe, and further stiffness to restrict-
ing force in a thickness direction by the flat pipe can be



11 EP 1541 953 B1 12

increased, as a result, in the case of cutting the flat pipe
in the condition that the inner fin is included, it is possible
to be hard to shift the inner fin and it is possible to secure
a plurality of paths, whose equivalent diameters are
small, in the flat pipe.

Claims

A tube (4) for a heat exchanger constituted of a flat
pipe (16) whose both ends are opened and in which
a flow path (15) for a heat exchanging medium and
an inner fin (17) arranged in said flow path of the flat
pipe (16) and formed separately from said flat pipe
thinner than thickness of said flat pipe (16), wherein
said flat pipe (16) is constituted by a sheet of material
for a flat pipe, and said tube (4) is formed by cutting
said flat pipe (16) together with said inner fin (17),
characterized in that:

said inner fin (17) is constituted of two opposing
flat plate portions connected along one of side
edges of said flat pipe (16) and formed in a flat
plate shape so as to be in contact with an inner
surface of said flat pipe (16), and projection por-
tions (17d) which are projected from at least one
of the flat plate portions (17b,17c) and whose
tops are in contact with the other opposing flat
plate portion.

A tube for a heat exchanger according to claim 1,
characterized in that each top of said projection
portions (17d) is formed flatly.

A tube for a heat exchanger according to claim 1,
characterized in that each of said projection por-
tions (17d) has a shape in a cross section such as
to focus against the top thereof.

A tube for a heat exchanger according to claim 1, 2
or 3, characterized in that said flat pipe (16) and
said inner fin (17) are brazed by a brazing material
cladded on said inner fin.

Patentanspriiche

1.

Rohr (4) fur einen Wéarmetauscher, ausgebildet aus
einem Flachrohr (16), dessen beide Enden offen
sind und in welchem ein Durchflussweg (15) fir ein
WarmetauschMedium und eine innere Rippe (17),
in dem Durchflussweg des Flachrohrs (16) angeord-
net und separat von dem Flachrohr diinner als die
Dicke des Flachrohrs (16) ausgebildet, wobei das
Flachrohr (16) aus einer Platte aus Material flr ein
flaches Rohr ausgebildet ist und der Rohr (4) mittels
Schneiden des flachen Rohrs (16) zusammen mit
der inneren Rippe (17) gebildet ist, dadurch ge-
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kennzeichnet, dass die innere Rippe (17) aus zwei
gegenuberliegenden  flachen .Plattenabschnitten
ausgebildet ist, verbunden entlang einer der Seiten-
kanten des Flachrohrs (16) und in einer flachen Plat-
tenform gebildet, um in Kontakt mit einer inneren Fl&-
che des Flachrohres (16) zu sein, und Vorsprungs-
abschnitte (17d), welche von zumindest einem der
flachen Plattenabschnitte (17b, 17c) vorstehen und
deren obere Enden in Kontakt mit dem anderen, ge-
geniiberliegenden flachen Plattenabschnitt sind.

Rohr (4) fur einen Warmtauscher nach Anspruch 1,
dadurch gekennzeichnet, dass jedes obere Ende
der Vorsprungsabschnitte (17d) flach gebildet ist.

Rohr (4) fur einen Warmetauscher nach Anspruch
1, dadurch gekennzeichnet, dass jeder der Vor-
sprungsabschnitte (17d) eine Form in einem Quer-
schnitt aufweist, so dass sie sich zu ihrem oberen
Ende hin konzentriert.

Rohr (4) fur einen Warmetauscher nach Anspruch
1, 2 oder 3, dadurch gekennzeichnet, dass das
Flachrohr (16) und die innere Rippe (17) mittels ei-
nes Lotmaterials, welches die innere Rippe (17)
Uberzieht, verlotet sind.

Revendications

Tube (4) pour un échangeur de chaleur constitué par
une tube plat (16) dont les deux extrémités sont
ouvertes, et dans lequel un chemin d’écoulement
(15) pour un milieu d’échange de chaleur, et une
ailette interne (17) agencée dans le chemin d’écou-
lement du tube plat (16) et formée séparément dudit
tube plat et d’épaisseur inférieure a I'épaisseur du
tube plat (16), dans lequel le tube plat (16) est cons-
titué d’une feuille de matériau pour un tube plat, et
le tube (4) est formé en coupant ensemble le tube
plat (16) avec l'ailette interne (17), caractérisé en
ce que l'ailette interne (17) est constituée de deux
parties de tole plates opposées, connectées le long
d’'une des arétes latérales du tube plat (16), et for-
mées dans une forme aplatie de sorte d’étre en con-
tact avec une surface interne du tube plat (16), et de
parties en saillie (17d) qui font saillie a partir d'au
moins une des parties de tble plate (17b, 17c), et
dont les sommets sont en contact avec I'autre partie
de tOle plate opposée.

Tube pour échangeur de chaleur selon la revendi-
cation 1, caractérisé en ce que chaque sommet
des parties en saillies (17d) est formé a plat.

Tube pour échangeur de chaleur selon la revendi-
cation 1, caractérisé ence que chacunedes parties
ensaillies (17d) aune forme en coupe de sorte d’étre
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concentrée contre son sommet.

Tube pour échangeur de chaleur selon la revendi-
cation 1, 2 ou 3, caractérisé en ce que la tube plat
(16) et l'ailette interne (17) sont brasées par un ma-
tériau de brasage plaqué sur l'ailette interne.
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